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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 56 (1993): Prussian blue (iron blue) for paints [CHD 20: 
Paints, Varnishes and Related Products] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y>K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS 66 : 1993 

^ ( Reaffirmed 2004 ) 

( I^TT TfRt^m ) 

Indian Standard 

PRUSSIAN BLUE (IRON BLUE) FOR PAINTS - 

SPECIFICATION 

f Second Revision ) 



UDC 667-622-117-284-4 



V 

O BIS 1993 

BUREAU OFINDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

July 1993 Price Groap 3 



Raw Materials for Paint Industry Sectional Committee, CHD 021 



FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Raw Materials for Paint Industry Sectional Committee had been approved by the Chemical Division 
Council, 

This standard was first published in 1950 and was largely based on the interim co-ordinated draft 
produced with the assistance of representatives of manufacturers and of various departments and 
authorities of the Government of India by the Co-ordinating Subcommittee of the No. 5 Standing 
Committee on Specifications for Paints and Allied Stores of the General Headquarters (now Army 
Headquarters ), India. 

In the first revision, the requirements for oil absorption and/?H value had been modified. In this revision 
requirement for volatile matter has been modified and an additional requirement for residue on sieve has 
been added. 

Due consideration has also been given to the need for alignment with ISO 2495 'Iron blue pigments for 
paints' published by the International Organization for Standardization ( ISO ) and this revised standard 
substantially corresponds to ISO 2495. 

The composition of the committee responsible for the preparation of this standard is given in Annex B. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final, value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2: 1960 * Rules for rounding off numerical values { revised y. The number of 
significant places retained in the rounded off value should be the same as that oiFthe specified value in 
this standard. 



IS 56 : 1993 



Indian Standard 



PRUSSIAN BLUE ( IRON BLUE ) FOR PAINTS 

SPECIFICATION 

( Second Revision ) 



1 SCOPE 

1.1 This standard prescribes requirements and 
methods of sampling and test for prussian blue 
( iron blue ) pigment for paints. 

2 REFERENCES 

The Indian Standards listed below are necessary 
adjuncts to this standard: 

IS No. Title 

33 : 1992 Methods of sampling and test for 
inorganic pigments and extenders 
for paints ( third revision ) 

1070 : 1992 Reagent grade water ( third 
revision ) 

1303 : 1983 Glossary of terms relating to 
paints ( second revision ) 

4284 : 1967 Methods of volumetric determina- 
tion of iron 

3 TERMINOLOGY 

3,1 For the purpose of this standard, the 
definitions given under 3 of IS 33 : 1992 and 
IS 1303 : 1983 shall apply. 

4 REQUIREMENTS 

4.1 Form and Condition 

The material shall be in the form of fine dry 
powder free from grit or in such a condition 
that it can be readily reduced to the powder 
form by crushing under a palette-knife without 
any grinding action. 

4.2 Composition 

The pigment shall consist solely of the bhic 
product formed by the reaction of solutions of 
iron salts with ferrocyanide or ferricyanide 
solution. The analysis shall show that: 

a) the sum of the basic iron (as Fe ) and 
iron cyanogen complex [ expressed as 
Fe ( CNq ) ] is not less than 70 percent. 

b). The total iron ( expressed as Fe ) is not 
less than 30 percent. 

4.2.1 The composition of the material shall be 
determined as prescribed in Annex A. 



4.3 Lead-Free Material 

When lead free prussian blue is required, it shall 
contain not more than 0-03 percent of lead or 
compound of lead ( calculated as metallic lead ) 
when tested by the method specified under 26 of 
IS 33 : 1992. 



4.4 The material shall also conform to 
requirements given in Table 1. 

5 PACKING AND MARKING 



the 



5.1 Packing 

The material shall be suitably packed as agreed 
to between the purchaser and the suppHer. 

5.2 Marking 

The containers shall be marked with the follow- 
ing information; 

a) Name of the material, 

b) Indication of the source of manufacture, 

c) Mass of the material, 

d) Batch No. or lot No. in code or otherwise, 
and 

e) Month and year of manufacture. 

6 SAMPLING 

6.1 Representative samples of the material shall 
be drawn as prescribed under 5 of IS 33 : 1992. 

7 TEST METHOD 

7.1 Test shall be conducted as prescribed in 
IS 33 : 1992 and in Annex A. Reference to the 
relevant clauses of IS 33 : 1992 are given in 
col 4 of Table 1 and that of Annex A in 4.2.1. 

7.2 Quality of Reagents 

Unless specified otherwise, pure chemicals and 
distilled water (see IS 1070:1992) shall be 
employed in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that 
do not contain impurities which affect the results of 
analysis. 

8 CRITERIA FOR CONFORMITY 

8.1 A lot shall be declared as conforming to 
this standard if the test results on the composite 
sample satisfy the requirements prescribed 
under 4. 
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Table 1 Requirements for Prussian Blue ( Iron Blue ) for Paints 

( Clause 4A ) 



SI 
No. 



(1) 



Characteristic 



(2) 



i) Volatile matter, eO^'C for 16 hours*, percent 
by mass. Max 

ii) Oil absorption 

iii) Colour 

iv) a) Tinting strength 
b) Tone 



v) Matter soluble in water, percent by mass. 
Max 

vi) pH value of the aqueous extract 

vii) Residue on 63 micron IS Sieve percent by 
mass. Max 

♦The method given in IS 33: 1992 (heating at 105 ± 2^ C) is not suitable as the water of crystallization 
tends to be lost at such a high temperature and reproduceable results are not obtained. Moreover, it is a fire 
hazard. 



'-' Requirements 






Method of Test, 
Ref to CI No. in 

IS 33: 1992 


(3) 






(4) 


40 






8 


± JO percent of approved 
sample 




10 


Close match to the 
ved sample 


appro- 




u 


Not inferior to the appro- 
ved sample 

Equal to the approved 
sample 




13 


2'0 






19 


4*5 to 6 






21 


0-5 
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ANNEX A 
( Clauses 4:.2. 1 and 6.1 ) 

DETERMINATION OF BASIC IRON AND IRON CYANOGEN COMPLEX 



AG GENERAL 

A-O.l Outline of the Method 

Prussian blue is decomposed by cold aqueous 
caustic potash. The iron cyanogen complex 
( Fe ( CN )6 ] forms soluble potassium ferro- 
cyanide while the basic iron is converted into 
insoluble iron hydroxide which may be separated 
from the solution of potassium ferrocyanide by 
filtration. 

A-1 REAGENTS 

A-1.1 Standard Potassium Permanganate Solution 

( 0-1 N ) 

Dissolve 3-2 g of pure potassium permanganate 
in 1 000 ml of water and allow it to stand for 8 
to 14 days. Siphon off the clear supernatant 
solution into a glass stoppered bottle painted 
black. Weigh accurately about 3-3 g of sodium 
oxalate, previously dried for a few hours at 
100°C and cooled over fused calcium chloride in 
a desiccator. Dissolve it in water and make up 
solution to exactly 500 ml. Transfer 25 ml of 



sodium oxalate to a conical flask, add 50 ml of 
water and 10 ml of dilute sulphuric acid (1:1 
by volume ). Heat the liquid to about 60''C and 
titrate with potassium permanganate solution. 



Strength of potassium 
permanganate solution = 



M X 25 
67 X F 



where 



M = mass, in g, of sodium oxalate in 
I 000 ml of solution; and 

V = volume in ml of potassium permanga- 
nate solution required for titration. 



A.1.2 Standard 

( 0-1 N ) 



Sodium Thiosulphate Solution 



Dissolve about 25 g of crystallized sodium 
thiosulphate in 1 000 ml of recently boiled \yater 
in a volumetric flask. Titrate the solution agatest 
approximately 0-1 N standard solution of iodine 
using starch solution as indicator. 
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A-13 Potassium Iodide 

A.1.4 Saturated Solution of Sodium Bicarbonate 

A-1.5 Standard Iodine Solution ( 01 N ) 

Dissolve in a 1 000 mi flask about 12 g of 
resublimed iodine in a concentrated solution of 
15 to 18 g of potassium iodide. Make up the 
solution to 1 000 ml and standardize it against 
pure dry arsenious oxide. For this, dissolve about 
0-25 g of arsenious oxide, accurately weighed, in 
the minimum quantity of hot sodium hydroxide 
solution. Cool and neutralize the solution with 
dilute hydrochloric acid, using methyl orange 
as indicator. Add 10 ml of sodium bicarbonate 
solution and dilute the solution to about 
100 ml. Titrate the solution against iodine 
solution, using starch solution as indicator 
towards the end of the reaction. 

A-1.6 Starch Solution 

Stir up 3 g of potato starch with 10 ml of a 
1-percent solution of salicylic acid and boil till 
starch is completely dissolved. Dilute to 
I 000 ml. 

A-2 PROCEDURE 

A-2.1 Decomposition of Prussian Blue 

Place about 0*5 g of the pigment, dried as 
described under 8 of IS 33 : 1992 and accurately 
weighed, in a 200-ml beaker. Swirling the beaker 
to ensure complete wetting of the material, add 
10 ml of a 10 percent potassium hydroxide 
solution till the colour is destroyed. Filter the 
mixture through a large Gooch crucible, packed 
with prepared asbestos, and wash the residue 
with water. Use the residue so obtained for the 
determination of basic iron and the filtrate 
for the determination of the iron cyanogen 
complex. 

A-2,2 Determination of Basic Iron 

Extract the residue in the Gooch crucible with 
hot dilute hydrochloric acid and determine the 
iron in the solution so obtained by any suitable 
method ( see IS 4284 : 1967 ). 

A.2.2.1 If the acid extract is coloured blue, it is 
an indication that the residue has not been 
properly washed. The test shall then be repeated. 

A-2.3 Determination of Iron Cyanogen Complex 

A-2.3.1 Transfer the filtrate as obtained 
in A-2.1 to a stoppered flask or bottle of about 



1-Htre capacity and dilute to 400 ml. Add 15 ml 
of concentrated hydrochloric acid ( relative 
density M6) and 45 ml of sodium acetate 
solution ( 500 g of the pure crystallized salt to 
1 litre of water ) and add the permanganate 
solution in excess until a distinct red-brown 
colour is obtained and the turbidity, first 
formed, disappears. Add 10 ml of a 10 percent 
solution of potassium iodide and allow the 
mixture to stand for 4 minutes. Titrate the 
iodine liberated by the excess of potassium 
permanganate with standard 0*1 N sodium 
thiosulphate solution. 

A-2,3.1,1 The quantity of potassium permanga- 
nate consumed as determined in A-2.3. 1 
represents not only that necessary for the 
conversion of potassium ferrocyamde in 
potassium ferricyanide but also that necessary 
for the oxidation of any traces of organic matter 
which may be present resulting in too high a 
value for the iron cyanogen complex. A precise 
determination of the actual iron cyanogen 
complex can be obtained by following the 
procedure described in A-2.3.2. 

A-2.3.2 Add 10 ml of hydrochloric acid (relative 
density M6 ), 10 ml of a 10 percent potassium 
iodide solution and 10 ml of zinc sulphate 
solution ( 25 g of ZnS04 . TH^O in 100 ml of 
water ) to the solution from the previous titra- 
tion and allow the turbid mixture to stand for 
3 minutes. Determine the liberated iodine by 
titration with OT N sodium - thiosulphate 
solution. 

A-2.4 Calculation 



Use the 
results: 



following factors for evaluating the 



a) One millihtre of 0*1 N sodium thiosupbate 
solution is equivalent to 0-021 2 g of 
Fe ( CN )6, 

b) One milUlitre of 0*1 N sodium thio- 
sulphate solution is equivalent to 
0*005 585 g of iron (as Fe), 

c) The sum of the basic iron (as Fe ) and 
iron cyanogen complex [ Fe ( CN )fi ] is 
the sum of the values determined in A-2.2 
and A-2.3, and 

d) The total iron ( as Fe ) is the sum of the 
values determined under A-2.2 and the 
value calculated for the iron cyanogen 
complex. 
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ANNEX B 
( Foreword ) 

COMMITTEE COMPOSITION 

Raw Materials for Paint Industry Sectional Committee, CHD 021 



Chairman 
Shki R. K. Mabphatia 

Members 

Shui S. S, Anakaikar 

Shri S. N. Bhandarkar 
Shri S. K. Asthana 

Shri A. A. Khan ( Alternate ) 
Shri R. Behl 

Dr K. V, Sesuadbi { Alternate ) 
Dr p. G. Ghaudhri 

Shri C. R. Thitsjs ( Alternate ) 
Chemist & Metallurgist I 
Shri M. C, Ghoksi 

Dr a. R. Acharekar ( Alternate ) 
Dr S. M. a. Hamza 

Dr A.Roy ( Alternate ) 
Industrial Abvisbr ( Chem ) 

Director Chemical ( Alternate ) 
Shri G. G.Jadhav 

Shri D. K. Roy ( Alternate ) 
DrR. K.Jain 

Shri K. K, Asthana ( Alternate ) 
ShrtJasbtr Singh 

Shri N. R. Narayanan ( Alternate ) 
DrP. K.Joy 

Shri K. Gopalakrishnan Nair ( Alternate ) 
Dr a. B. Karnik 

Shri S. KamaL Kumar ( Alternate ) 
Shri A. S. KhaNNa 

Shri Subendra Garg ( Alternate ) 
Shri I. K. Loomba 

Shri K. L. Bhatia ( Alternate ) 
Shbi p. B. Patel 

Dr S. K. Saha ( Alternate ) 
Shri A. A. Ramakrishnan 

Shri R. B. Ganguli ( Alternate ) 
Shri V. R. Rathi 

Shri H. K. Khese ( Alternate ) 
Shri K, R. Santhanam 

Shri K. S. RaMchandran ( Alternate ) 
Shri M. B. Satyanarayana 
Shri P. P. Saxena 

Shri Karam Chand ( Alternate ) 
Shbi K. V. Sebastian 

Shri G. Harindran ( Alternate ) 
Shri B. B. Sen 

Shri R. G. Ganguly ( Alternate ) 
Shbi G. N. Tewari 

Shri P. K. Khanna ( Alternate ) 
Dr R. B. Tirodkar 

Shri V. M. Natu ( Alternate ) 
Dr V. K. Verma 

Shri A. P. Singh ( Alternate ) 
Dr R. K. Singh, 
Director ( Chem ) 



Representing 
Goodlass Nerolac Paints Ltd, Bombay 



Ministry of Defence ( DGQ,A ), New Delhi 

IGI India Ltd, Calcutta 

Garware Paints Ltd, Bombay 

Railway Board, Ministry of Railways, New Delhi 
Resins & Plastics Ltd, Bombay 

Berger Paints ( India ) Ltd, Calcutta 

The Development Commissioner ( SSI ), New Delhi 

Indian Paints Association, Calcutta 

Central Buildings Research Institute, Roorkee 

Directorate General of Technical Development, New Delhi 

Travancore Titanium Products Ltd, Trivandrum 

Colour-Chem Ltd, Bombay 

Oil Technologists' Association of India, Kanpur 

Ministry of Defence (R&D), New Delhi 

National Test House, Calcutta 

National Organic Chemical Industries Ltd, Bombay 

Sudarshan Chemical Industries, Pune 

Addisons Paints Ltd, Madras 

Continental Coatings, Madras 
Export Inspection Cauncil of India, New Delhi 

The Kerala Minerals & Metals Ltd, Kerala 

Coates of India Ltd, Calcutta 

The Punjab Paint Colour and Varnish Works, Kanpur 

Asian Paints ( India ) Ltd, Bombay 

Shriram Institute for Industrial Research. New Delhi 

Director General, BIS ( Ex-ojjicio Member ) 



Member Secretary 

Shri R. Narula 
Joint Director ( Chem ), BIS 
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Con verier 
Shri G. C. Desai 

Members 

Shki E>. K. Agbawal 
Dr S. p. Basu 

Sbi^i L. N. D.E ( Alternate ) 
Dr p. G. Chaudhabi 

Shki G. R. Thusb ( Alternate ) 

ShRI B II a rat GliOKSET 

Shri Habish Shah ( Alternate ) 
Sbiii S. p. Goel 
Shri J. B. Gupta 

Sjtri S, H. Kris hn an { Alternate ) 
Dr S. M. a. Hamza 

Dj{ a. Ghosh ( Alternate ) 
Dr P.K.Joy 

Sjiui S. D. PoTTi ( Alternate ) 
Shri V. B. Kapoor 

Shri S. Kamal Kumar {Alternate ) 
Shri V. M. Natu 

Shri S. G. Shevde ( Alternate ) 
Shri R. H. Parekh 
Shri V. R. Rathi 

Shri H. K. Khese ( Alternate ) 
Dr S. K. Saha 

Shri B. K. Biswas ( Alternate ) 
Shri K. R Santhanam 

Shri P. D. Ramabadran ( Alternate ) 
Shri M. B. Satyanaryana 
Shri K. V. Sebastian 

Shki G. Harindran ( Alternate ) 
Dr K. V. Seshadei 

Db a. R. Bandyopadhyay ( Alternate ) 
Shri V. K. Vebma 

Shri V. K. Gtjpta ( Alternate ) 



Pigments and Extenders Subcommittee, CHD 021 : 01 

Representing 
Goodlass Nerolac Paints Ltd, Bombay 



Indian DyestufF Industries Ltd, Bombay 
Phillips Carbon Black Ltd, Calcutta 

Garware Paints Limited, Bombay 

Hindustan Mineral Products Co Pvt Ltd, Bombay 

Rajdoot Paints Ltd, New Delhi 
Tata Pigment Ltd, Jamshedpur 

Berger Paints ( India ) Limited, Calcutta 

Travancore Titanium Products Ltd, Tiivandrurr. 

Golour-Ghem Ltd, Bombay 

Asian Paints ( India ) Ltd, Bombay 

Pidilite Industries Ltd, Bombay 
Sudarshan Chemical Industries Ltd, Pune 

National Test House^ Calcutta 

Addisons Paints & Chemicals Ltd, Madras 

Continental Coatings ( P ) Ltd, Madras 
The Kerala Minerals & Metals Ltd, Kerala 

ICl India Limited, Rishra 

Shriram Institute for Industrial Research, Delhi 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau oj Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard* Details of conditions under which a licence 
for the use of the Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Bareaa of Iii^^||^ Stasdards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of *BIS Handbook' and 'Standards Monthly Additions'. 
Comments on this Indian Standard may be sent to BIS giving the following reference: 

Doc : No. CHD 021 ( 0146 ) 
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